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Background and aims: Our goal was to examine the association between attention-deﬁcit hyperactivity disorder
(ADHD) symptoms and gambling problems, and to identify potential mediating factors of this association.Methods:
This study used cross-sectional, community-based data from 7,403 people aged ≥16 years who participated in the
Adult Psychiatric Morbidity Survey 2007. ADHD symptoms were assessed using the Adult ADHD Self-Report Scale
(ASRS) Screener. Problem gambling was assessed using a questionnaire based on the 10 DSM-IV diagnostic criteria
for pathological gambling. Respondents were classiﬁed as having no problem, at-risk, or problem gambling. Logistic
regression and mediation analyses were conducted to analyze the association between ADHD symptoms (i.e., ASRS
score ≥14) and problem gambling and the role of several variables in this association. Results: The prevalence of
at-risk (5.3% vs. 2.4%) and problem gambling (2.4% vs. 0.6%) was higher in individuals with ADHD symptoms than
in those without ADHD symptoms. ADHD symptoms were signiﬁcantly associated with both at-risk (OR= 2.15;
95% CI= 1.22–3.79) and problem gambling (OR= 3.57; 95% CI= 1.53–8.31) when adjusted for age, sex, and
ethnicity. Common mental disorders (CMDs; i.e., depression and anxiety disorders) (mediated percentage= 22.4%),
borderline personality disorder (BPD) traits (22.1%), stressful life events (13.2%), stress at work or home (12.6%),
alcohol dependence (11.8%), and impulsivity (11.2%) were signiﬁcant mediators in the ADHD–gambling associa-
tion. Discussion and conclusions: Overall, ADHD symptoms were positively associated with problem gambling.
CMDs, BPD traits, and stressful life events were important mediators in this relationship.
Keywords: attention-deﬁcit hyperactivity disorder symptoms, problem gambling, risk factor, mediation analysis,
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INTRODUCTION
Attention-deﬁcit hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder deﬁned by inattention and
hyperactivity–impulsivity (American Psychiatric Associa-
tion, 2013; Stickley, Koyanagi, Takahashi, & Kamio, 2016).
Although ADHD was historically thought to be speciﬁc to
childhood and adolescence (Zulauf, Sprich, Safren, &
Wilens, 2014), recent studies have shown that ADHD
persists in adulthood in 40%–70% of cases (Biederman,
Petty, Evans, Small, & Faraone, 2010; Ebejer et al., 2012).
The persistence of ADHD in adulthood has been found to
lead to the disruption of both the professional and personal
life of patients (Harpin, 2005).
A longstanding literature has highlighted the link be-
tween ADHD and a variety of addictive behavior, but there
is currently a notable growing interest in its association with
gambling addiction (Abouzari, Oberg, Gruber, & Tata,
2015; Aymamí et al., 2015; Brandt & Fischer, 2017; Breyer
et al., 2009; Chamberlain, Derbyshire, Leppink, & Grant,
2015; Dai, Harrow, Song, Rucklidge, & Grace, 2016;
Faregh & Derevensky, 2011; Fatseas et al., 2016; Ferguson
& Ceranoglu, 2014; Grall-Bronnec et al., 2011; Ostojic,
Charach, Henderson, McAuley, & Crosbie, 2014; Retz,
Ringling, Retz-Junginger, Vogelgesang, & Rösler, 2016;
Rodriguez-Jimenez et al., 2006; Romo et al., 2015, 2016;
Theule, Hurl, Cheung, Ward, & Henrikson, 2016; Waluk,
Youssef, & Dowling, 2016). Although the underlying
mechanism linking ADHD and gambling addiction is large-
ly unknown, several hypotheses involving demoralization/
failure (Anselme & Robinson, 2013; Baines, Jones, &
Christiansen, 2016), psychiatric conditions (Clarke, 2006;
Sobanski, 2006), impulsivity (Fatseas et al., 2016), or
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dysfunctions in the dopaminergic system (Blum et al., 2008;
Ludolph et al., 2008) have been suggested. Previous studies,
which found positive associations between ADHD and
gambling, have advanced the ﬁeld, but there are still notable
gaps in the literature. First, most studies were of small
sample size (Aymamí et al., 2015; Brandt & Fischer,
2017; Breyer et al., 2009; Chamberlain et al., 2015; Dai
et al., 2016; Ferguson & Ceranoglu, 2014; Grall-Bronnec
et al., 2011; Ostojic et al., 2014; Retz et al., 2016;
Rodriguez-Jimenez et al., 2006; Waluk et al., 2016), used
clinical samples (Aymamí et al., 2015; Brandt & Fischer,
2017; Chamberlain et al., 2015; Dai et al., 2016; Ferguson &
Ceranoglu, 2014; Grall-Bronnec et al., 2011; Ostojic et al.,
2014; Retz et al., 2016; Rodriguez-Jimenez et al., 2006;
Waluk et al., 2016), or focused only on young adults
(Breyer et al., 2009; Chamberlain et al., 2015; Faregh &
Derevensky, 2011; Ferguson & Ceranoglu, 2014; Ostojic
et al., 2014; Romo et al., 2015), while to the best of our
knowledge, there are no studies using nationally represen-
tative data sets. This severely limits generalizability of their
ﬁndings. Furthermore, there is very limited information on
the factors that mediate the ADHD–gambling association.
For example, impulsivity is one of the core features of
ADHD (Miller, Dereﬁnko, Lynam, Milich, & Fillmore,
2010) and it is also highly implicated in the pathogenesis
of gambling addiction (Hodgins & Holub, 2015), but, to
date, no study has quantiﬁed the extent to which this factor
explains the link between ADHD and gambling. This is an
important omission because there are effective treatments
for impulsivity in ADHD and these treatments might help
prevent the development of gambling addiction (Arns, de
Ridder, Strehl, Breteler, & Coenen, 2009). Furthermore, the
degree of contribution of factors, such as sociodemo-
graphics (e.g., marital status or employment), unhealthy
behaviors (e.g., smoking status, alcohol dependence, or
drug use), intelligence, comorbid mental diseases (e.g.,
depression or anxiety), borderline personality disorder
(BPD) traits, stressful life events, and stress at work or
home in this association, is also insufﬁciently understood,
despite their previously reported strong association with
both ADHD and gambling. ADHD is known to cause
disruptions in the personal and professional life of people
with this condition (Harpin, 2005), and these disruptions
might result in higher odds of gambling addiction (Botterill,
Gill, McLaren, & Gomez, 2016; Feigelman, Kleinman,
Lesieur, Millman, & Lesser, 1995). Furthermore, indivi-
duals with ADHD are more likely to engage in unhealthy
behaviors (McClernon & Kollins, 2008; Wilens, 2004), and
these behaviors might play an important role in the predis-
position to future gambling addiction (del Pino-Gutiérrez
et al., 2017; Petry & Oncken, 2002; Wareham & Potenza,
2010). Regarding intelligence, children with ADHD have
been reported to have lower intelligence quotient (IQ) than
control subjects (Biederman, Fried, Petty, Mahoney, &
Faraone, 2012), and in turn, people with lower IQ are at
a higher risk of problem gambling (Rai et al., 2014). In
addition, there has been some literature showing that
ADHD is strongly associated with mental disorders and
BPD (Becker, Langberg, Evans, Girio-Herrera, & Vaughn,
2015; Davidsson et al., 2017; Matthies & Philipsen, 2014),
while some authors have suggested that these disorders
might be key players in the subsequent onset of gambling
addiction (Clarke, 2006; Oliva et al., 2017). Finally, stress-
ful life events and stress are frequently found in people with
ADHD (Vrijsen et al., 2017), and they are often considered
as strong motivations for gambling (Biback & Zack, 2015).
Therefore, our goal was to examine the association
between ADHD symptoms and gambling problems, and to
identify potential mediating factors (sociodemographic,
behavioral, and psychological) of this association using
nationally representative community-based data from the
Adult Psychiatric Morbidity Survey (APMS) 2007. Given
the high prevalence of gambling disorder in the United
Kingdom (UK; Gambling Commission, 2018), investigating
risk factors such as ADHD in this setting is important for the
development of prevention and management strategies for
gambling problems.
METHODS
Study participants
This study used data from 7,403 people who participated in
the APMS 2007. Full details of the survey have been
published elsewhere (Jenkins et al., 2009; McManus,
Meltzer, Brugha, Bebbington, & Jenkins, 2009). Brieﬂy,
this was a nationally representative survey of the English
adult population (aged ≥16 years) living in private house-
holds. The National Center for Social Research and Leices-
ter University undertook the survey ﬁeldwork from October
2006 to December 2007 using a multistage-stratiﬁed prob-
ability sampling design where the sampling frame consisted
of the small user postcode address ﬁle, while the primary
sampling units were postcode sectors. Participant informa-
tion was obtained through face-to-face interviews where
some of the questionnaire items were self-completed (with
the use of a computer). Sampling weights were constructed
to account for non-response and the probability of being
selected, so that the sample was representative of the
English adult household population. The survey response
rate was 57%.
Measures
ADHD symptoms. ADHD symptoms were assessed using
the Adult ADHD Self-Report Scale (ASRS) Screener
(Kessler et al., 2007). This is the 6-item version of a longer
18-item scale that assesses DSM-IV criterion ADHD
symptoms in adults (Kessler et al., 2005). Speciﬁcally, six
questions were asked about inattention (four items) and
hyperactivity (two items) in the previous 6 months. A
5-point response scale with answer options ranging from
“never” – scored 0 to “very often” – scored 4 was used to
grade responses. Scores from the individual items were
added to give a total score that ranged from 0 to 24. Using
previous research as a guide to categorize scores (Kessler
et al., 2005, 2007), in this study, we dichotomized scale
scores with a score of 14 and above being used to signify the
possible presence of ADHD. An earlier validation study
among subscribers to a large health plan in the US showed a
good speciﬁcity (0.94) and moderate sensitivity (0.65) for
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the ASRS Screener using the 0–24 scoring approach with a
cut-off score of 14 (Kessler et al., 2007). Although our
deﬁnition of ADHDwas based on a screener, we refer to this
condition as ADHD in the subsequent text for the sake of
brevity.
Problem gambling. Problem gambling was assessed
using a questionnaire based on the 10 DSM-IV diagnostic
criteria for pathological gambling (Cowlishaw & Kessler,
2016; Wardle, Grifﬁths, Orford, Moody, & Volberg, 2012).
There were two steps in the diagnosis of problem gambling.
In the ﬁrst step, participants were asked if they had spent
money on gambling in the previous year. If participants
answered “yes,” they were administered the questionnaire,
which consisted of 10 items. Respondents were classiﬁed as
having no problem (0 criteria), at-risk (1 or 2 criteria), or
problem gambling (≥3 criteria). Despite the cut-off being
arbitrary and approximate, this cut-off allows for an estima-
tion of the severity of gambling and has been used in past
APMS publications (Cowlishaw & Kessler, 2016; Jacob,
Haro, & Koyanagi, 2018c; Rai et al., 2014).
Mediating variables. This study included several medi-
ating variables [marital status (Botterill et al., 2016; Harpin,
2005), employment (Feigelman et al., 1995; Harpin, 2005),
smoking status (McClernon & Kollins, 2008; Petry &
Oncken, 2002), alcohol dependence (del Pino-Gutiérrez
et al., 2017; Wilens, 2004), drug use (Wareham & Potenza,
2010; Wilens, 2004), IQ (Biederman et al., 2012; Rai et al.,
2014), common mental disorders (CMDs; depressive epi-
sode and/or anxiety disorders) (Becker et al., 2015; Clarke,
2006; Davidsson et al., 2017), BPD traits (Matthies &
Philipsen, 2014; Oliva et al., 2017), perceived stress and
the number of stressful life events (Biback & Zack, 2015;
Vrijsen et al., 2017), and impulsivity (Hodgins & Holub,
2015; Miller et al., 2010)], which may be associated with or
be the consequence of ADHD, and also be the cause of
gambling problems.
Sociodemographic variables. Two variables were includ-
ed: marital status (married/cohabiting and single/widowed/
divorced/separated) and employment (yes/no).
Smoking status. Participants were asked about their
smoking activity and were classiﬁed as never smokers
(never) or past/current smokers (quit/current).
Alcohol dependence. Excessive alcohol consumption
was screened using the Alcohol Use Disorders Identiﬁ-
cation Test (AUDIT; Saunders, Aasland, Babor, de la
Fuente, & Grant, 1993). Alcohol dependence was
assessed using the Severity of Alcohol Dependence
Questionnaire in participants with an AUDIT score of
10 or above (Stockwell, Sitharthan, McGrath, & Lang,
1994). Scores of four or above indicated alcohol depen-
dence in the past 6 months.
Drug use. Each individual was asked if he/she had used
one of the following drugs in the past year: cannabis,
amphetamines, cocaine, crack, ecstasy, heroin, acid or
LSD, magic mushrooms, methadone or physeptone,
tranquilizers, amyl nitrate, anabolic steroids, and glues.
Those who used at least one of these drugs were consid-
ered to be drug users (Jacob, Haro, & Koyanagi, 2018a).
Intelligence quotient (IQ). Verbal IQ was estimated using
the National Adult Reading Test (NART). The NART, a
brief measure administered only to native English speak-
ers and widely used in the world, consists of a list of
50 words and is scored by counting the number of errors
made while reading out the words (Ali et al., 2013; Rai
et al., 2014). There were 531 participants who were not
administered the test (e.g., English not being their ﬁrst
language, eyesight problems, dyslexia, or refusal). IQ
ranged from 70 to 127. Verbal IQ is referred to as IQ in
this manuscript for the sake of brevity.
Common mental disorders (CMDs). CMDs were
assessed using the Clinical Interview Schedule Revised,
and referred to depressive episode and/or anxiety dis-
orders (generalized anxiety disorder, panic disorder,
phobia, and obsessive–compulsive disorder) in the prior
week (Stickley & Koyanagi, 2016).
BPD traits. The presence of the nine diagnostic criteria
for BPD was assessed by the Structured Clinical Inter-
view for DSM-IV Axis II disorders (SCID-II; First,
Gibbon, Spitzer, Williams, & Benjamin, 1997). The
scores from each of the criteria (yes = 1 and no= 0)
were added to create a scale ranging from 0 to 9
(Cronbach’s α= .74). Following the lead of a previous
publication using the same data set (Kelleher, Ramsay, &
DeVylder, 2017), the cut-off to represent high BPD traits
was based on a ﬁgure that corresponds to a prevalence,
which is approximately 10 times greater than that of
BPD (0.4% in this data set). Speciﬁcally, a score
of ≥6 was used as the cut-off. Owing to the fact
that there were only 16 individuals with BPD in our
data set, we were unable to conduct meaningful
analyses with BPD. Thus, we rather focused on high
BPD traits.
Stressful life events. Eighteen items were used to assess
different stressful life events (e.g., serious illness, death
of an immediate family member, or major ﬁnancial
crises) (Jacob, Haro, & Koyanagi, 2018b). We ﬁrst
checked the bivariate association between individual
stressful life events and ADHD and only included those
who were signiﬁcantly associated with ADHD in the
summed scale. Speciﬁcally, three items were not signiﬁ-
cantly associated with ADHD: “death of an immediate
family member,” “death of a close family friend/other
relative,” and “being made redundant or sacked from
your job.” Therefore, the scale ranged from 0 to 15.
Stress at work or home. Participants were asked if their
tasks at home and at work were stressful. Answers ranged
from 0 “not at all” to 3 “most of the time” (Wickham,
Taylor, Shevlin, & Bentall, 2014). Stress was then
dichotomized into “not at all” versus “occasionally,”
“usually,” and “most of the time.”
Impulsivity. Impulsivity was assessed using the following
question: “Have you often done things impulsively?” in
relation to the “kind of person you generally are”
(Carrà, Crocamo, & Bebbington, 2017; Peters, Balbuena,
Baetz, Marwaha, & Bowen, 2015; Peters, Baetz,
Marwaha, Balbuena, & Bowen, 2016; Peters, Balbuena,
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Marwaha, Baetz, & Bowen, 2015; Rai et al., 2014). This
question was from the SCID-II.
Control variables. There were three control variables:
sex (male and female), age (16–34, 35–59, and ≥60 years),
and ethnicity (British White or other).
Statistical analyses
Differences in the sample characteristics by ADHD status
were tested using χ2 tests and Student’s t-tests for categori-
cal and continuous variables, respectively. We conducted
multinomial logistic regression analysis to assess the asso-
ciation between ADHD (exposure variable) and problem
gambling (outcome variable). Hierarchical analysis was
performed to examine the effect of the inclusion of different
variables in the model. Thus, six models were constructed:
Model 1 – adjusted for sex, age, and ethnicity; Model 2 –
adjusted for variables in Model 1 and marital status and
employment; Model 3 – adjusted for variables in Model 2
and smoking status, alcohol dependence, and drug use;
Model 4 – adjusted for variables in Model 3 and IQ; Model
5 – adjusted for variables in Model 4 and the number of
stressful life events; and Model 6 – adjusted for variables in
Model 5 and CMDs, BPD traits, and stress at work or home.
Given the overlap between BPD traits and impulsivity, we
did not construct a model including both BPD traits and
impulsivity to avoid multicollinearity.
Next, mediation analysis was conducted to assess the
speciﬁc contribution of marital status, employment, smok-
ing status, alcohol dependence, drug use, IQ, CMDs, BPD
traits, number of stressful life events, stress at work or
home, and impulsivity in the ADHD–gambling relation-
ship. For this analysis, the gambling variable was dichoto-
mized into “no problem” and “at-risk/problem” due to the
small number of people with problem gambling. We used
the khb (Karlson Holm Breen) command in Stata for this
purpose (Breen, Karlson, & Holm, 2013). This method can
be applied in logistic regression models and decomposes
the total effect (i.e., unadjusted for the mediator) of a
variable into direct (i.e., the effect of ADHD on at risk/
problem gambling adjusted for the mediator) and indirect
effects (i.e., the mediational effect). Using this method, the
percentage of the main association explained by the
mediator can also be calculated (mediated percentage).
The mediators were individually included in the models.
The mediation analysis was controlled for sex, age, and
ethnicity.
All variables in the regression analyses were categorical
variables with the exception of IQ and the number of
stressful life events. The sample weighting and the complex
study design were considered in all analyses. The level of
statistical signiﬁcance was set at p< .05. All analyses were
performed using Stata version 13.1 (Stata Corp LP, College
Station, TX, USA).
Ethics
Ethical permission for the study was obtained from the
Royal Free Hospital and Medical School Research Ethics
Committee. All participants provided informed consent
before their inclusion. The data of this survey are available
online (UK Data Archive and National Center for Social
Research (Colchester, Essex, UK).
RESULTS
This study included 7,403 participants. The characteristics
of the sample are displayed in Table 1. Men constituted
48.6% of the sample, and 42.8% of the population were
aged between 35 and 59 years. The prevalence of at-risk
(5.3% vs. 2.4%) and problem gambling (2.4% vs. 0.6%) was
higher in individuals with ADHD than in those without
ADHD (Figure 1). The results of the multinomial logistic
regression models are shown in Table 2. ADHD was
signiﬁcantly associated with both at-risk (OR = 2.15;
95% CI= 1.22–3.79) and problem gambling in the model
adjusted for age, sex, and ethnicity (OR = 3.57; 95%
CI= 1.53–8.31) (Model 1). These ORs were gradually
attenuated with the inclusion of potential mediators and
were no longer signiﬁcant after adjustment for at least
sociodemographics, unhealthy behavior, and IQ (Models
4–6). The results of the mediation analysis are displayed in
Table 3. CMDs (mediated percentage= 22.4%), BPD traits
(22.1%), stressful life events (13.2%), stress at work or
home (12.6%), alcohol dependence (11.8%), and impulsivi-
ty (11.2%) were signiﬁcant mediators in the association
between ADHD symptoms and problem gambling.
DISCUSSION
Main ﬁndings
This nationally representative community-based study
found that the prevalence of at-risk and problem gambling
was higher in people with ADHD than in those without
ADHD. It also showed that the strongest signiﬁcant med-
iators in the ADHD–gambling association were CMDs,
BPD traits, and stressful life events.
Interpretation of the ﬁndings
Despite previous literature pointing to the potentially im-
portant role of impulsivity in the relation between ADHD
and problem gambling, in this study, CMDs and BPD traits
explained a larger proportion of the association with each of
these factors explaining about a quarter of the association.
This may not be surprising given that 65%–89% of indivi-
duals with ADHD have been reported to suffer from at least
one additional psychiatric condition, the most frequent ones
being mood and anxiety disorders, substance-use disorders,
and personality disorders (Sobanski, 2006). Moreover, peo-
ple affected by childhood ADHD are at an increased risk of
personality disorders, such as borderline, antisocial, avoi-
dant, and narcissistic personality disorders (Miller et al.,
2008). On the other hand, almost two third of people with
problem gambling display a lifetime comorbid psychiatric
disorder (i.e., mood disorders, adjustment disorder, or sub-
stance-use disorders) (Shek, Chan, & Wong, 2012). Other
authors have further estimated that approximately 32% of
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pathological gamblers show at least one personality disorder
(Fernández-Montalvo & Echeburúa, 2004).
Furthermore, stressful life events, stress at work and
home, alcohol dependence, and impulsivity explained
11%–13% of the relation between ADHD symptoms and
problem gambling. Individuals with ADHD are more likely
to be stressed, to experience stressful life events, and to
display memory biases (Vrijsen et al., 2017). Regarding
problem gambling, several sources of stress (i.e., family
problems, relationship difﬁculties, or ﬁnancial worries) have
been found to favor the risk of developing this addiction and
to even play a role in the decision-making process (Biback
& Zack, 2015). In the case of alcohol dependence and other
addictive substances, ADHD is a common risk factor, which
involves more rapid transition to dependence and longer
dependence (Wilens, 2004). Finally, the evolution and the
severity of problem gambling can be worsened by the
consumption of alcohol (del Pino-Gutiérrez et al., 2017).
Although impulsivity only explained 11% of the
ADHD–gambling association in this study, research has
suggested that impulsivity plays an important role in this
association (Theule et al., 2016). Engaging in risk-taking
and sensation-seeking activities in impulsive people such as
those with ADHD is considered as a way of alleviating the
symptoms related to the chronic arousal state that charac-
terizes ADHD (Liu et al., 2013). In line with the hypothesis
that impulsivity plays a key role in the ADHD–gambling
association, impulsive behaviors at the age of 12 were
reported to be predictors of problem gambling behaviors
in late adolescence (Vitaro, Arseneault, & Tremblay, 1999).
In terms of factors that may link ADHD and gambling,
which were not assessed in this study, it has been found, for
example, that people diagnosed with ADHD display major
decision-making deﬁcits that may partly explain their
vulnerability to addiction and particularly to gambling
(Mowinckel, Pedersen, Eilertsen, & Biele, 2015). Further-
more, the impact of ADHD on the risk of developing
problem gambling might also be explained by deﬁcits in
executive functioning, which have been described in path-
ological gamblers by several authors (Ledgerwood et al.,
2012; Marazziti et al., 2008; Reid, McKittrick, Davtian, &
Fong, 2012). In addition, one has to bear in mind that
people diagnosed with ADHD and those diagnosed with
problem gambling tend to prefer immediate over delayed
Table 1. Sample characteristics (overall and by ADHD status)
Characteristics Category Overall
ADHD
p valueaNo Yes
Sex Male 48.6 48.4 51.8 .218
Female 51.4 51.6 48.2
Age (years) 16–34 30.7 29.8 44.6 <.001
35–59 42.8 42.7 45.1
≥60 26.5 27.5 10.3
British White No 14.9 14.8 16.0 .564
Yes 85.1 85.2 84.0
Marital status Single/widowed/divorced/separated 37.1 36.3 50.6 <.001
Married/cohabiting 62.9 63.7 49.4
Employment No 36.6 36.3 41.1 .083
Yes 63.4 63.7 58.9
Smoking status Never 34.8 34.9 32.5 .392
Quit/current 65.2 65.1 67.5
Alcohol dependence No 94.1 94.8 82.5 <.001
Yes 5.9 5.2 17.5
Drug use No 90.8 91.6 77.3 <.001
Yes 9.2 8.4 22.7
Intelligence quotient Mean (SD) 102.4 (15.2) 102.7 (15.2) 98.7 (15.6) <.001
Common mental disorders No 92.1 93.9 63.2 <.001
Yes 7.9 6.1 36.8
Borderline personality disorder traits No 96.2 97.3 76.0 <.001
Yes 3.8 2.7 24.0
No. of stressful life events Mean (SD) 1.9 (2.0) 1.8 (1.9) 3.3 (2.5) <.001
Stress No 39.4 40.9 14.1 <.001
Yes 60.6 59.1 85.9
Impulsivity No 68.2 69.4 47.2 <.001
Yes 31.8 30.6 52.8
Note. ADHD symptoms were assessed using the six items from the Adult ADHD Self-Report Scale. Scores from the individual items were
added to give a total score that ranged from 0 to 24. In this study, we dichotomized scale scores with a score of 14 and above being used to
signify the possible presence of ADHD. Data are percentages for all variables except for intelligence quotient and the number of stressful life
events (mean and SD). SD: standard deviation; ADHD: attention-deﬁcit hyperactivity disorder.
ap values were based on χ2 tests except for intelligence quotient and the number of stressful life events (t-tests).
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gratiﬁcation (Dixon, Jacobs, & Sanders, 2006; Ernst et al.,
2003). Next, ADHD is not only a risk factor for the
development of problem gambling but also for the progres-
sion of the addiction itself (Theule et al., 2016). Finally,
dysfunction in the dopaminergic system, which is observed
in ADHD might lead to multiple drug-seeking behaviors
and predispose patients to addiction, impulsivity, and com-
pulsivity (Blum et al., 2008; Ludolph et al., 2008).
Clinical implications
The present ﬁndings indicate that screening for gambling
problems among people with ADHD is important and that
addressing CMDs, BPD traits, stressful life events, per-
ceived stress, alcohol dependence, and impulsivity might
lead to a reduction in the risk of at-risk/problem gambling in
these individuals. People with ADHD should be screened
for addictive behaviors such as gambling over the life course
but particularly during adolescence, which is a critical
period for the development of addictions. When an individ-
ual with ADHD is identiﬁed with problem gambling or high
risk of it by his/her pediatrician or general practitioner,
he/she should be referred to specialists such as addictolo-
gists and psychiatrists. Finally, a combination of psycho-
therapeutic and medical therapies, which is associated
with an improvement in ADHD symptoms, might be of
particular interest for the prevention of development of an
addictive behavior in ADHD patients (Hesslinger et al.,
2002; Philipsen et al., 2010).
Strengths and limitations
The large sample size and the use of nationally representa-
tive data are the main strengths of this work. Furthermore, it
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hyperactivity disorder (ADHD) status. ADHD symptoms were
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above was used to signify the possible presence of ADHD.
Gambling status was assessed using 10 items from the DSM-IV
criteria and the British Gambling Prevalence Survey studies.
Participants were classiﬁed as having “no problems” (0 criteria),
“at-risk” (1–2 criteria), or “problem gambling” (≥3 criteria)
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is, to the best of our knowledge, the ﬁrst nationally
representative community-based study that has quantiﬁed
the extent to which various behavioral and psychological
factors may mediate the ADHD–gambling association.
Nonetheless, our ﬁndings should be interpreted in the light
of several limitations. First, since ADHD symptoms and
problem gambling were based on self-reports, and because
there is a major stigma associated with mental disorders
(Sartorius, 2007), it is possible that the prevalence of these
conditions was underestimated. Second, ADHD was iden-
tiﬁed with the ASRS Screener and was not based on a
clinical diagnosis. Third, the DSM nomenclature does not
mention at-risk and problem gambling. In addition, the
selected cut-off for gambling, despite its previous use
(Cowlishaw & Kessler, 2016), is arbitrary. Moreover, as
gambling items were speciﬁcally administered to people
who had gambled in the past 12 months, we might have
underestimated the prevalence of problem gambling. One
should also bear in mind that the UK gambling laws have
changed since the time of the survey (2007), and this has
led to changes in the prevalence of gambling. Thus, our
results might not necessarily reﬂect the current situation in
the UK. In addition, since impulsivity was assessed by a
single question, it might explain why it was only a weak
mediator. Therefore, the mediating role of impulsivity in
this study can only be seen as a preliminary ﬁnding, which
needs to be corroborated in future studies using more
complete assessments of impulsivity. Furthermore, per-
ceived stress was assessed by a non-validated single
question. Thus, results could have differed with the use
of more complete measures, such as the Perceived Stress
Scale. Finally, since this work was cross-sectional, we
were not able to infer a causal direction between ADHD
and problem gambling.
CONCLUSIONS
Overall, ADHD symptoms were positively associated with
problem gambling. CMDs, BPD traits, stressful life events,
perceived stress, alcohol dependence, and impulsivity were
signiﬁcant mediating factors. In light of these results, people
with ADHD should be regularly screened for the develop-
ment of problem gambling, and further research should
focus on the potential mediators involved in this association.
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Table 3. Mediating factors in the association between attention-deﬁcit hyperactivity disorder and gambling problems
Mediator
Total effect Direct effect Indirect effect
Mediated
(%)OR [95% CI] p value OR [95% CI] p value OR [95% CI] p value
Marital status 2.48 [1.51, 4.09] <.001 2.36 [1.43, 3.91] .001 1.05 [1.00, 1.11] .065 NA*
Employment 2.46 [1.49, 4.04] <.001 2.50 [1.50, 4.19] <.001 0.98 [0.92, 1.05] .586 NA*
Smoking status 2.45 [1.48, 4.05] <.001 2.42 [1.47, 4.00] .001 1.01 [0.98, 1.05] .544 NA*
Alcohol dependence 2.40 [1.44, 3.99] .001 2.16 [1.29, 3.63] .004 1.11 [1.03, 1.19] .007 11.8
Drug use 2.37 [1.43, 3.94] .001 2.26 [1.36, 3.77] .002 1.05 [0.98, 1.12] .153 NA*
Intelligence quotient 2.04 [1.17, 3.54] .011 1.86 [1.07, 3.24] .028 1.10 [1.00, 1.20] .061 NA*
Common mental disorders 2.41 [1.45, 4.01] .001 1.98 [1.13, 3.48] .018 1.22 [1.04, 1.43] .015 22.4
Borderline personality
disorder traits
2.26 [1.27, 4.04] .006 1.89 [1.01, 3.54] .048 1.20 [1.04, 1.38] .013 22.1
Number of stressful
life events
2.46 [1.49, 4.05] <.001 2.18 [1.29, 3.70] .004 1.13 [1.01, 1.26] .039 13.2
Stress 2.50 [1.52, 4.11] <.001 2.23 [1.34, 3.71] .002 1.12 [1.02, 1.23] .014 12.6
Impulsivity 2.22 [1.30, 3.77] .003 2.03 [1.18, 3.47] .010 1.09 [1.01, 1.18] .029 11.2
Note. ADHD symptoms were assessed using the six items from the Adult ADHD Self-Report Scale. Scores from the individual items were
added to give a total score that ranged from 0 to 24. In this study, we dichotomized scale scores with a score of 14 and above being used to
signify the possible presence of ADHD. Gambling status was assessed using 10 items from the DSM-IV criteria and the British Gambling
Prevalence Survey studies. Participants were classiﬁed as having “no problems” (0 criteria), “at-risk” (1–2 criteria), or “problem gambling”
(≥3 criteria). For the purpose of the mediation analysis, the gambling variable was dichotomized (at-risk and problem gambling were merged
into one category). Model is adjusted for sex, age, and ethnicity. OR: odds ratio; CI: conﬁdence interval.
*Mediated percentage was only calculated when the indirect effect was signiﬁcant (p< .05).
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